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Teachers, administrators, curriculum developers, and college and 
university professors are among the major recipients of mathematics educa- 
tion research efforts. Some of these educators are directly involved in 
research efforts including participation in the generation of researchable 
hypotheses, planning and development of research instruments, implementing 
research protocols, and writing research reports. Occasionally some mem- 
bers of each group report in a journal or at a meeting the results of a 
research effort. However, most mathematics education research efforts 
th^t are described in journals and presented at professional meetings are 
conducted by college and university professors. Nonetheless, all of us 
concerned directly or indirectly with mathematics education benefit sooner 
or later from the research efforts of a dedicated few although we may not 
always be aware or attentive to these benefits. 

The National Counil of Teachers of Mathematics presented An Agenda 
for Action - Recc^enda c ions for School Mathematics of the 1980s to its 
membership in April 1980. This impressive document, calling for massive 
restructuring of the mathematics curriculum, was not prepared in the iso- 
lation of the mathematics education research community. Rather, it reviewed 
the available research data bases and built on this research knowledge to 
present viable, well-founded recommendations. Data about mathematics 
classroom practices, the teaching and learning of mathematics, and a vari- 
ety of audiences' perceptions about mathematics were considered* This 
Interface of research data base and curriculum reform efforts may be trans- 
parent to many educators, including some who specialize in mathematics ed- 
ucation. We are not always aware of whether or not what we do, what we 
present, or what we write and report affects another segment of the math- 
ematics education community. We are a community of many interests and di- 




verse needs, but often appear to be mutually exclusive of one another. 

The general mathematics teacher who uses a contemporary text may 
close that classroom door and teach a wonderfully effective lesson. That 
same teacher may be unaware of the research efforts that went into select- 
ing and developing appropriate content presentations, sequencing, the con- 
tent, determining the number and placement of practice items and applica- 
tions, and even developing appropriate test items to determine student 
achievement. The content itself in many contemporary textbooks has "in- 
stitutionalized" the curriculum reform and research efforts of the 1960s. 
The modem mathematics revolution did have its impact and this can be 
seen in content, development, and presentation of materials in current 
textbooks. However, this may be perceived as curriculum writing and not 
necessarily as the result of collaboration between researchers and curric- 
ulum developers. 

The college or university professor who is a mathematics educator re- 
searcher has contact with students at preservice and in-service levels and 
may be conducting research in nearby schools. This doesn't guarantee that 
researchers know or are aware of the impact of their efforts. This impact 
may be second or third generation and not even attributed to the research- 
er. For example, a paper is presented at a meeting or an article is writ- 
ten for a popular journal that is attended or read by a mathematics super- 
visor. This supervisor in turn interprets what this means and reports it 
In a newsletter that is sent to mathematics department chairp€»rsons . This 
chairperson shares the idea with teaching staff. Some teachers implement 
or act on the idea and others do not. But chances are the research effort 
that went into generation of the idea are transparent to the ultimate user 
- in this case the cl:iSsroom teacher. 

This transparently of each other's efforts is not necessarily good or 
bad. But it does mean we must carefully consider and appreciate each 
other's efforts and our roles in mathematics education. Practitioners 
and researchers actually have a symbiotic relationship, although some mem- 
bers of both groups may be unaware of it. This means we do not criticize 
each other's efforts without careful deliberation and consideration first. 
The atmosphere and relationship should be one of appreciation and coopera- 
tion of community members. As members of the same community we are com- 
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alt ted to similar goals. We want boys and girls > men and women to learn, 
enjoy, and use matheinatics effectively and comfortably. This requires 
continuing the mutually beneficial relationship among the many and diverse 
members of the mathematics education community. 
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Bestgerir Bart>ara J.; Reys, Itobert E.; Ri*olt, Janies F.; and wyatt^ J. Wendell. 
EFFECTIVENESS OF SYSTEMATIC INSTRUCTIGN ON ATTIIUDES AND CCMPUIATICNAL 
ESTIMATION SKILIS OF PRESERVICE ELEMENTARY TEACHERS. Journal for Research in 
Mathematics Education 11: 124-136; March 198C. 

Abstract and coninents prepared for I.M.E. by WALTER SZETELA, Unive^'sity of 
British Columbia. 

1. Purpose 

This study was conducted to corpare the effects of a systeiratic program of 
instruction on estiination skills with a control group and a practice group 
having no instruction on estination skills. 

2. Rationale 

Uie authors note that estination skills are iitportant, but are neglected or 
given inadequate attention in school mathematics programs. Such neglect results 
in low performance on oociputational estimation as cited in the first National 
Assessment of Educational Progress (Carpenter et al., 1976). The availability 
of hand calculators and recent recarmendations of the National Council 
Supervisors of Mathematics to include estimatioi as a basic skill are other 
reasons advanced to support research on the acquisition of estimation skills.. 
Uie few studies on estimation skills to date have either be^ correlaticml 
studies car have been of short duration. Most of these studies have focused on 
grades 4 to 6^ cind none has been directed towards elementary teachers, it is 
postulated that if estimation skills are to become an integral part of school 
programs^ elementary teachers themselves must acquire such skills. 
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Subjects were preservice elenentary teachers enrolled in four sections of 
an alg^ra coarse, two sections of a geonetry course, and three sections of an 
elementary school mathematics teaching methodology course offered at the 
university of Missouri. There were three treatment groqps as follows: 

Ti= Control Gro^jp. This grocp was given only the pretests and posttests 
with ten intervening weelcs d»aring v*iich regiilar instruction in a 
geometry course was given. 
T2= Weekly Quiz Groi?>. In addition to the pretests ard posttests, this 

grotp was given weekly quizzes on <*stimation problens for ten weeks, 
but no instruction on estimation chills was given. 
T3= Estimation Strategies Group. In addition to the pretests and 

posttests, this grocqp was given not only a weekly quiz for ten 
weeks, bu^ also provided with five minutes of instruction on 
estimation strategies in the class meeting prior to the day of the 
weekly quiz. The groip was also given iirmediate feedback and some 
discussion of specific estination strategies after the quiz. 
The four algebra ana three methods sections were randomly assigned to 
Treatment 2 or Treatment 3. Five instructors developed instruments and lessons, 
but they were not randonly assigned to treatment groups or classes "because of 
the nature of the teaching assignments" {p. 125). Ctily the 187 subjects who 
conpleted all pretests and posttests and at least 7 out of the 10 weekly quizzes 
were included in the analysis. 

The pretests included two semantic differential attitude instruments, parts 
of a computation section of the Stanford Achievement Test, Intermediate Level 
(ST), and a 60-it«n Estimation Speed Test (EST). In the last week, the two 
attitude instrunients and the EST were administered again. 
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4^ Findings . - 

Analysis of variance with respect to the Stanford Achievement Test and the 
EST revealed that on the pretests the three treatment groups were not 
significantly different. Qi the EST posttest^ analysis of covariance indicated 
that Treatment Groups Z and 3 performed significantly better than the Control 
Gtoup* Dif ferencer between Groups T2 and T3 on the EST were not 
significant. In the weekly quizzes, differences between means of T2 and T3 
never exceeded 0.7 points. For both groups T2 and T^^ consistent gains were 
made in the first four weeks, during which only whole numbers were used on 
quizzes. Ihere were slight declines of weekly means for both groups in the 
last half of the study, when decimal estimations were used. Cn some attitude 
items. To scudents were more positive than T2 students. Forty percent of 
the T3 students perceived estimation as sinple, about twice the percentage for 
each of the T^ and T2 groups. 

5. Interpretations 

Bie aL±hors oOTclude that regular practice on estimation problarrs results 
in improved estimation skills. Whai practice was acconpanied by instruction on 
estimation strategies, "greater understanding and respect Zor estimation 
processes occurred" (p. 135). 

Abstractor's Conments 
This study centers ipon an inportant, yet little-researched problem. It 
appears that instruction and testing procedures were carefully carried out. The 
12-we^ duration is also a commendable aspect of the study. The authors also 



used the class as the experimental unit rather thari the often inaK>rop:iate 
iixJividual subject. The fact that both treatnient groups who engaged in practice 
activities for ten weeks performed better than a control group with no practice 
activities is not surprising. It is surprising that the grotp receiving 
instruction on estimation strategies as well as weekly quizzes performed no 
better than the practice gra^ having no instruction. If, indeed, practice alone 
is sufficient to develop estimation skills or any other skills, there are 
certainly obvious pedagogical implications. There are some concerns about the 
study, however, which may cloud the results - ' preclude any generalizations. 

1. !Ihe authors state that subjects fo^ the study were 187 preservice 
elementary teachers v*o toc^ all pretests, posttests, and at least 7 out of 10 
quizzes. The size of the original population is not given. What was the 
attrition? If the peculation dropped substantially, results might be biased hy 
different characteristics of the subjects dropped from the study and ciose whose 
data were analyzed. 

2* The four algebra sections produced 56 subjects in the T2 group and 
only 29 in the T3 group. Was this due bo vei.-y unequal distribution of 
original class size or to extremely unbalanced attrition. Similarly, for the 
three methods sections assigned to T2 and T3 groups, the ceil sizes of 23 
and 29 ^^pear somewhat discordant. With classes as the experimental units, the 
statistical limitations which may have been induced by highly disparate numbers 
may be of some consequence* 

3* The number of items on the semantic differential attitude instruments 
is not given. The authors report results of seven of the scales of the attitude 
instrunaent. Reliability figures are not given. Why were the seven scales 
singled out for reporting? Blow many items were of no interest or worth 
reporting? 
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4. The authors' conclusions about the results of the attitude instruments 
are questionable. Percentages of responses in the directions of sudi bipolar 
adjectives as "beneficial-useless" are given along with the statement that 
"there was a trend for students in T3 to be more positive in their attitudes 
toward estimation" (p. 131) . Such a statement should be supported by appropriate 
statistics. A picky point in the interests of careful reporting is the authors' 
interchange of the words "rightmost" and "leftmost" with respect to the semantic 
differential attitude results (p. 130), which may confound the reader 
momentarily. 

5. The failure to achieve greater estimation gains after ten weeks of 
practice arri instruction is puzzling. Is there a more basic skill, perhaps 
neglected in this study, which has greater relevance for developing estimation 
skills? One such skill might be rrental arithmetic ability. Was such a skill 

asstaned in this study? 

6. In the authors' suimary and inplications there is an overenphasis on 
the attitude changes at the expense of the estimation results. While attitudes 
are inportant, thorough analysis and discussion of the estimation results seems 
much more important. Foe exaraple, a more conplete analysis and discussion of 
the results ocnparing the categories of whole number and decimal estimations 
would be useful. Questions should be asked and possible reasons given for the 
ineffectiveness of instruction and practice over practice alone. 

7. Presimably, the control group, two sections of geometry classes, had 
very litUe conputational practice. Perhaps this is the ultimate in control, 
but on the other hand it also seems to be a case of loading the dice in favor of 
the experimental groups. 
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Despite these cx)ncernsr the stuc3y does break new ground in an unexplored 
area* It suggests the following questions for further study: 

1. Wbuld a nore intensive series of instructions on estimating strategies 
over a shorter period of tijie be myre efficient than instruction spaced over ten 
weeks? 

2. Would estimation success ijrprove considerably if even a little more 
time were allowed to make the estimates? (Ine 60-item EST was given in a period 
of OTly five minutes •) 

3. Are other factors such as mental arithmetic skill, proficiency with 
decimal operations, and ability to round numbers rapidly, part of a COTplex set 
of prerequisite skills that must be mastered before instruction on estimating 
strategies can be highly effective? 
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Branca, Nicholas A. COMMUNICATION TO MAmEXATICAL STRUCTURE AND ITS 
ISIAnONSHIP TO ACHIBVEMNT. Journal for Research in Mathematics Education 11: 
37-49; January 1980. 

Abstract prepared for I.M.E. by EftVID L. STOUT and RICHARD J. SHUMWAY, Ohio 
State Uhiversity 

Conroents pcetared for I.M.E. by DAVID L. STOUT and RICHARD J. SHUMKAY and ty 
JOEtl F. LEBLANC, Indiana Uhiversity 

1. Purpose 

The purpose was "to determine the extent to v*iich a nathematical 
structure — that of operational systems— could be canmunicated fran curriculum 
developers to a group of teachers and frcm each teacher to a group of students 
throu^ specially prepared instructional material" (p. 37). 

2. Raticxxale 

Many of the curricular reform novements of the 1960s placed an enphasis on 
the learning of a structure. CperatiOTial-systeras was chosen since it "is a 
mathenatical structure including oaicepts that can be hierarchically arranged 
and because ccMicepts embedded in the operational systems curriculum are 
fundamental to many other mathematical structures and are^ therefore r 
mathematically significant" (p. 38). 

The author used directed graj*! analysis ^ linear graph building ^ and 
hierardiical clustering methods to examine the representation of the COTitent 
structure in instructional naterials on operational systems and students' and 
teachers' memories. 
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The research is closely related to research carried out by Geeslin and 
Shavelsair vto validated the use of directed graph theory as applied tc. a 
inathenatics curriculum. 

3. Research Design and Procedures 

The subjects were two inathenatics curriculum specialists (one being the 
author)^ five high school mathematics teachers , and six high schc»l mathematics 
classes ranging from seventh grade to tenth grade. The total number of students 
was 102. The students varied in socioeconomic statjs as well as mathematical 
proficiency. 

Prior to the actual experiment ^ the two curriculum specialists developed an 
operatic; jal-systems curriculum paclcage v^ich consisted of a seven-page text and 
a one-hour lecture and identified twelve key ccxicepts in the materials: 
associativity^ binary operation^ conTOUtativity, elonent, finite-infinite^ 
fundamental properties ^ identity element , inverse , operational systCTS^ ordered 
pedr, roundness^ and set. The content structure of the operational systems 
materials was then analyzed using directed graph theory and then a hierarchical 
clustering scheme (HICLUS) representation was obtained. Each of the curriculum 
specialists built a linear grajAi of the twelve key ccxicepts vAiich were used to 
obtain a HJCIJJS representation of the hierarchical structure underlying the 
linear graphs. 

The following procedures were used in the actual experiment: 

1. teachers attended the one-hour lecture on operaticxial systems; 

2. teacSiers tocK one form of the achievement test after the lecture 
session; 
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3. teaciiers pr^ared lesson plans based on the lecture sessic»i and the 
seven-^>age text; 

4* students built individual linear graphs of the twelve key concepts 
and th&\ took a pretest on pperatiaial systems; 

5. teachers taught the operational systens material to their students 
^or about three class periods; 

6. students then took the posttest ai^ built another linear grajSi of the 
twelve key concepts; 

7. about one week later teachers built a linear graf* of t.ie twelve key 
ccxic^ts. 

An internal criterion was used to evaluate the results of the hierarchical 
clusterings of those cases where coirparisons were to be made. The null 
hypothesis of no structure in the data was rejected (p < .05) for all relevant 
cases* This rejection iirplied the grajte were iiot randomly generated and that 
differences in the graphs could be interpreted. 

!R> analyze the flow of inforraatiOT from teachers to students, the HICLUS 
representation of each teacher's linear gr^h was ccxttpared with that of his/her 
class. The flow of information from curriculum specialists to teachers was 
similarly analyzed. 

High- and lew-achievement subgroups were identified within each class, by 
groining students v*o scared above the median score and grouping students vrfio 
scored below the median score, for both the pretest and posttest. Eacii of these 
subgroups were oonpared using their HICLUS representations. 
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Findings 

!• The mean achievement score obtained frcm the teachers was 24 (n = 26, 
S.D. = 1.41) • 

2. Teaciiers" cognitive structures were^ an the average good and correct. 

3. Based on the HICLUS representations there was no significant 
distortion of the information provided the teadiers fcy the curriculum 
developers. 

4. Pre-instruction HIOJJS representations versus post- 
instruction HIOjUS representations of students provided evidence 
that students formed post-instructional linear grajAis more precisely 
and directly. 

5. The coTparison of each teacher's HIQjUS representatioi with that of 
his or her class shaved that an unusual or improper placement of ' 
ocxicepts fay the teacher usually resulted in a similai: placement by 
the class. 

6. The HXCLUS representations of the class's cognitive structure 
corresponds closely to its teacher's representation. 

7. Both high- and lew-achievement subgroups had pre-instruc- 
tional HICLUS representaticxis viiich indicated botl: subgroups were 
naive concemir^ operational systems. 

8. The level of achievement ai the posttest (X = 18/ n = 29) versus the 
level of achievement on the pretest (3C = 7,. n = 18) indicated that 
students benefited from instruction on operational systems. This 
helped to corn^xsrate student-formed post-instructional linear graprfis 
more precisely and directly^ as was indicated by their HICLUS 
representations • 
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9* The HICLOS r^esentations of the high- and low-achievenent subgroups 
for the posttest indicated the existence of neaningful differences 
between the two subgroups # Ihe low-achievenent subgroups ^ on the 
averager erroneously related the ocxicept of binary operati^is with 
the subduster of fundamental properties, whereas the 
high-achievement subgrocps, <xi the average , correctly related binary 
operations with ordered pair and related these to the sub-cluster of 
defining characteristics. 

5. Interpretations 

Bie study indicated that (1) a high degree of oorrespc«dence existed among 
the cognitive structure of the curriculura developers , the content striacture of 
cp^ational systenis mterial, and the cognitive structure of the teachers; (2) 
the cognitive structure of a class oorrespmded closely to that of its teacher. 
Fton the achievenent test data we can infer that (1) the material on operational 
systems was effective for both teachers arSi students; (2) for high- and 
lew-achievement subgroi^ssr clearly distinguishable cognitive structures existed 
on the posttest. 

Abstractor's Comments (1) 

1. Ihe null hypothesis •'Biat there was no structure in the data or that 
the rankings were recovered from noise alone" 'p. 39) was tested and 
rejected (p < .05); however # no indication of ^^t statistical test 
used is given. 

2. The author states there were two parallel forms of the achievement 
test; however^ the teachers took one form with 26 questions^ v»*iereas 
the students took another form with 18 questions and a third form with 
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29 questic^is. Are tests with such differing numbers of itons parallel 
tests? 

3. Ihe author c3oes not provide any exanples of the types of questions used 
to mate up the tests. 

4. Why did the teachers build their linear graphs one week after 
oonpletion of \±e curriculum rather than just before teaching? 

5. CXit of six possible teacher-to-class HICLUS coiparisons, cxily two were 
shown. Were these two representative of the six? 

6. Hew reliable is the linear gr^h building task? How about providing a 
reliability estimate through test-retest procedures? 

7. Ito class-to-curriculum HICLUS conparisons were made. Is a goal of a 
•curriculum planner to have the become a part of the learner's 
cognitive structure? 

8. Ihe author suggests close ccnparisons between HICDUS repre- 
sentations iciay not be justifiable and then proceeds to explore 
"sare reasonably large differences." Question: How large is 
"reasonably large"? 

Saras class-to-curriculum differences aK^eared but were not discussed. 
For exanple, the HICLDS representation for all students 
(post-instruction) showed fundamental properties linked early with 
binary operations and operatiaial system^ but this does not ^pear to 
be true fee the HICLUS representations of the curriculum 
developers or all teachers. 

9. What is "roundness"? Could not knowing some of the 12 key concepts 
cause a subject's HICLUS representation to become unreliable? 
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10. Is there a "standard error'* of the HICLUS representations? How 
reliable is a HIOLUS representation? 

11. What statistical test was used to find pre- and post-instructional 
student differences? 

12. The author suggests that "there remains the problem of developing a 
meaningful index of the degree to vdiiA a subject •s structure 
approaches a particular criterion structxire. A more refined msasure of 
concqptual interrelations is needed... Also, tighter eoqjerimental 
control r including random assignment of students to teachers and better 
control of the instructi^al process, would be highly desirable aspects 
of future investigation" (p. 47). 

13. The author also suggests that the next step should be the "experimental 
manipulation of the structure variable" and "by mapping variables 
relating to structure into a design incorporating e:?>erimental 
manipulation, many of the issues and inplications of the present study 
can be more rigorously in vestigated" (pp. 47-48). 

14. It should be irost productive to apply these techniques more widely in 
mathematics educational research and follow the author's suggestions 
regarding aE^^ropriate refinements. 



DAVID L. STOUT AND RICHARD J. SHUMWAY 



Abstractor's Ccnroents (2) 
This study investigated the relationship between curriculum developers • 
cognitive view of a given mathematical structure and the extent to v*iich that 
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structure cxxild be oonanunicated and absorbed by two high school teachers and in 
tuTHr by their students. The author identified the specific cognitive structure 
of sane mthanatical content v*iich he wished to oomraunicate through written and 
oral ocmnunication. He measured the written and oral comraunications of this 
view of the structure/ first in the views of two high school teachers, and 
secOTdr in the views and achievenents of the students of the hic^ school 
teachers* 

Ihe nathenatical structure was that of operaticxial systems and was 
presented to the two teachers through a combination of lecture and written 
mterials. The teachers in turn taught their high school classes. The 
methodologies used to determine the extent to viiich the mathematical structure 

oonnunicated are particularly interesting. Although the study seems 
destined to make a real contribution to research literature in nathematics 
education, there are some questions w^'th respect to the writtai report of the 
study* 

Fee instance, in the introductiOT the author describes that methodologies 
to be used. Even though he identifies that one of the models is based on 
9iavelson's digraph method, an explanation of that method would be helpful to 
most readers. 

Several questions relate to the procedures used. It seemed difficult to 
get a clear idea of exactly \^at procedures were followed and how (and why) some 
were carried out. For exanple, vrtiat questions/instructions were given to 
teachers/ students on the gr^*-buildlng test? What constitutes similarity of 
concepts? Could caicepts be related but not similar? How are numbers (1, 2, 

7) assigned to pairs, triples, etc., of excepts? A look at the teachers 
and students digrajdis (Figure 7) suggests that only one pair of ccvicepts could 
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be labeled "1"/ only one pair labeled "2", and so forth. Qi the other hand, the 
devel<^rs' digraph (Figure 2) shows that 2 pairs of concepts received "I's". 
B^ese differences merit explanation. The need for this explanation becomes 
particularly iirportant as one reads the conclusions reported. 

Bie sequence of events reported in this study raises some questions. For 
exairple, was the graph-building task administered to the students before 
their instxuction, while the gr^ing task was not administered to the teachers 
until after an instructicxial session? Apparently, no pre-treatment achievement 
test VBS given to the teachers. Why not? Was part of the treatment instruction 
on hew to build a HICLUS representation? If so, v^at examples of related 
concepts were used for such a HICLUS representation? Ttie author states that the 
results of the hierarchical clusterings were evaluated by an internal critericHi, 
but this criterion was not specified. In fact, one wonders how the cuirriculum 
builders arrived at their cognitive view of the structure. 

Figxzre 1 is labeled as the "HICLDS representaticai of the digrajrfi analysis 
of the ccxitent structure". Where did this representation come from? Hie 
curriculum developers representation is given in Figure 2, so one wonders from 
what source Figure 1 was derived. Similarly, no description of hew the 
teachers' combined graph (Figure 3) was developed is given. 

Althou^ two parallel forms of an achievement test were cOTistructed and 
used as pre- and post-treatment measures of the high school student's view of 
the structure, no descripticxi or sarrple items are given nor is any data related 
to reliability provided, if teachers were given a pre-treatment achievement 
test as the students were, v*iy were the results not reported? if no 
Eare-treatinent measures of teachers' knowledge/cognitive view were made, can the 
post-treatment results be attributed to the instruction alone as the author 
infers? 
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A second set of questions which the report of this study raises is related 
to the conclusions stated in the report. The fact that the digraphs of each 
teacher's class were closely related to the digraphs of the teachers, and they 
in turn all closely resenbled that of the curriculum builder, seems to be quite 
^asonable and not surprising. What else would one expect if instruction an. the 
gr^^i-building task was related to the content of operational systems? Since no 
menticxi was made of instruction on using other content for a digraph 
representation, one assumes the author's operational systans representation was 
used as a model. Had the authors used several structiTres as nodels for forming 
digraphs in their instruction, the fact that the graph representations of 
teachers an! students reflected the author's cognitive structure would be nore 
inpressive. As it is, one is led to ask, "What else could be expected?" 

"flie author states that clear distinctions of cognitive structure exist 
between the high- and low-achievement groups on the posttest, but those "clear" 
distinctions need to be specifically cited. Qie can see some differences in the 
oonpiled digraph representations of high- and low-achievers, but it is not clear 
at all v*iat these differences are. Bie author, having the advantage of 
individuals' test results, could have helped the reader by specifically stating 
these differences as he saw them. 

In spite of the questions raised about the stated procedures and 
conclusions, I was iiipressed by the significance of the type of research 
undertaken ty the author. The relationship between and among the curriculum 
developers' cognitive view of a mathematical concept or structure, the 
curriculum materials, the achievement of the students, and the cognitive views 
of the students toward that mathematical structure is (or should be) at the 
heart of the curriculum building/teaching/leaming sequence, ihis study should 
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be considered as an iitportant step in trying tio provide one nodel for assessing 
the relationships. While these relationships are coirplex, the author has 
suggested through this research that methodologies do exist for assessing 
oonponent parts of this relaticwiship. Future studies focusii^ on aspects of 
this relationship could well use the nethodology utilized in this study. 
Perhaps future studies related to this question will take advanbuge of the 
limitations of the stated ty the author and of the questions raised in this set 
of coranents. 

Finally, curriculum developers, teachers, and evaluators would do well to 
make use of sone aspects of the methodologies used by the author to assess the 
effectiveness of their written/veriaal instruction. The fact that the curriculum 
builders* cognitive view of an operational structure could be transmitted to 
teachers and in turn to students, and that cne can assess that transmission, is 
both encouraging and alarming, depending on whether that view is consistent or 
incOTsistent with the reality of the structure. 

Although the report of this study might be iit?>roved by providirg more 
detail in the introduction and procedures and ty clarifying seme questions 
related to procedures, and conclusions, the study itself is an important 
contribution to education. 

JOm F. LEBLANC 
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Clen^t, Jc3hn. PATTERNS IN JOEY'S OOMMINTS ON ARITHMETIC PRCSIZMS. Journal of 
Children's Mathematical Behavior 2: 58-68; Spring 1979. 

Abstract and comments prepared for I.M.E. by JCN M. ENGEmAEET, Arizona State 
university. 

1. Purpose 

Tto examine arithmetic performance and related solution explanations "fpjr 
intuitive mathematical ideas that occur naturally in cSiildren" (p. 59). 

2. Raticyiale 

Ratho: than dwell exclusively cxi stucJents' itathematics perforraance scores r 
attentiai to the process used to obtain the answer holds promise for better 
understanding diildren's nathematical notions. Much of school mathematics 
teaching stresses a siirplistic view of arithmetic as facts and algorithms ^ 
isolated fran and meaningless with respect to our everyday knowledge of the 
world. But "the extent to which students succeed in developing a knowledge of 
arithmetic that goes beyond the level of facts and algOTithms is currently not 
known" (p. 59). 

3. Research Design and Procedures 

Ohis paper presents a one-case study of an unexcepticxial third grader's 
explanations for solutions to selected addition and subtraction problens. Ohe 
esqplanations were excerpted from a series of interviews with eight-year-old 
Joqr^ Although little other information was provided about interview 
conditions^ Joey was asked to do problens 'in his head' and encouraged to think 
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out loud during and after solving the problems. It was assumed t±iat such 
ooninents at least partially reflected the child *s cognitive processes. Joey's 
oocnroents and perfonnance were analyzed for intuitive arithmetic ideas that go 
her/cxid the usual collection of sirplistic facts and algorithns knowledge. 

4. Findings 

Three patterns were identified. Firsts where an additiOT problati called 
for adding an 8 or 9 to another single-digit number (or vice versa) r Joey 
pretended the 8 or 9 was 10 and then decremented from the 10 and the sum by 1 
until the original problem was derived* For exanpler 8 + 9 = 17 because 10 + 8 
= 18 and "9 is one less than 10" (p. 59). Seconds vfnen doing some additions and 
subtractions^ Jo^ solved a related problem using the digits in the one's place 
and t^^n added 10. While this worked in some cases (since 7-2 = Sr 17-2 = 
15 and <^ince 6 + 5 = 11 ^ 16 + 5= 21 )r errcxieous responses were produced in 
others {fince 8 + 2 = 10^ 18 + 12 = 20 and since 7 - 6 = Ir 17 - IS = 11). 
Third, Joey solved (or at least selected) subtraction problems by related 
addition statements. For example, since 3+3 = 6, 6-3 = 3 and since 6 + 10 = 
16, 16 - 6 = 10. 

5* Interpretations 

Reflecting on these patterns, Clement inferred thought processes with vAiich 
such performances and explanations were consistent. In the first pattern, he 
inferred understanding of the coninutative principle for addition and being able 
to do sums like 10 + A and "work backwards from there to solve other problons - 
indirectly" (p. 60). Etom the second pattern, Clement inferred that Joey thinks 
about the related problems (facts) accurately, but has another thought process 
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. for relating these to the original problents* He was unsure which ideas this 
process involves. An understanding of addition and subtraction as inverse 
operations was apparent in the third pattern. Although it is conceivable that 
this last idea may have develc^jed in response to school instruction, Clement 
concluded that these thought processes were largely self-invented and not 
learned as school-fostered facts and algorithms. He characterized the most 
distinctive aspect of Joey's thinking as its flexibility: 

each idea is general in that it handles a range of 
number situations; each reflects an awareness of 
interrelationships between numbers and between 
number operations, and together these ideas iirply 
a redundancy in the means Jo^ has for thinking 
about arithmetic problems, (p. 65) 
Finally, Clement charged educators to be increasingly sensitive to the 
self-constructed nathematics ideas of students. 

Abstractor's Ccntnents 
The paper is obviously untypical of those usually abstracted in VfS. . 
Studies like this one are critical to extending educators' assessment of 
children's mathonatics understandings beyond those conclusions typical of 
enumerating right/wrong responses tests. Although similar to and in some 
respects an extension of an earlier research effort by Erlwanger {1975)# the 
Study ignores, or at least minimizes, the influence schooling has on the 
formatioi of children's mathematics ideas other than ''sinplistic facts and 
algorithms." Since quite reasonably a child's Knowledge of mathematics develops 
mostly from school learning experiences and since little informaticxi about that 
environment is provided, questions arise about Joey's school learning 
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environment and the inpact it may have had on his "intuitive" mathematical 
ideas, i^re there aspects to the learning environment besides the typical 
textbook curriculum ocxitent and methods that might account for Joey's thinking 
(e.g., vagueness or teacher behaviors enfiiasizing? reflective and creative 
thought)? 

Reference 

Erlwanger, S. H. Case studies of children's conceptions of mathematics — Part I. 
Journal of Qiildren's MatJignatical SehaviOi.- 1: 157-283; Summer 1975. 
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Cohen, Martin P. SCIENTIFIC INTEREST AND VERBAL PRC»LEM SOLVING: ARE IHEY 
REtATED? SchcxDl Science and Mathematics 79: 404-403; May-June 1979. 



Abstract and ccnments prepared for I.M.E. by EDWARD M. CARROLL/ New York 
Ohiversity. 

1. Purpose 

Ihe purpose of this study was "to investigate the relationship between 
scientific interest and ability to solve certain kinds of mathonatics problems." 
More specifically^ the study sought to determine if students were "more 
successful solving verbal jroblems based on situations for which they possessed 
measured interest than in solving verbal problems based on situations for which 
they possessed little measured interest." 

2. Rationale 

IXnring the early part of this century, a pcpular tcpic for educators was 
the motivational value of using student interests in the mathematics classroom 
(Hartung, 1953; Monroe and Engelhart, 1931; Ryans, 1942; Uiomdike, 1935). 
However, only three previous studies viiich investigated the relationship between 
secondary school matheiratics students' interests and verbal problem solving 
achievement were cited (Bowman, 1929; Holtan, 1964; Tfavers, 1967). Utie results 
of these studies were incaiclusive* Hence, this "was an atterrpt to secure 
additional evidence concerning the nature of this relationship." 

3. Research Design and jbirocedures 

Hie study, v^ich was conducted in a central Texas school district, included 
223 eighth-grade mathematics students. Ihe Kuder General Interest Survey (GIS), 



Form designed to measure an individual's interest preference in ten broad 
categories, was administered to each student. From three of the Kuder categories 
of interest, scores (outdoor activity, computational activity, and scientific 
activity) were obtained. Three parallel forms of a 10-item verbal problem- 
solving test were constructed by the investigator, one each for the interest 
areas of outdoor, conputatiaial, and scientific. A^aropriate care was taken to 
assure that the tests were "equivalent." ihe students were randomly assigned, 
ty sex, to caie of three problennsolviixf groups, and were administered a test 
related to that interest activity. The reliability coefficients (KR-20) for the 
outdoor, ooniputaticffial, and scientific verbal problem tests were 0.76, 0.79, 
0.79, respectively. The design sought to answer the following questions: 

1. Por either males or females, win there be a difference in mean scores 
on the three verbal problem tests? 

2. Does there exist a relationship between outdoor, ccnputational, or 
scientific interest and achievement on a verbal problem-solving test 
(scientific)? 

3. Based on the knowledge of a student's scientific interest, is it 
possible to predict on what type (ccxitext) of problems with which 
students will be most successful as measured by a verbal prc^lem- 
solving test? 

The statistical techniques used by the author were: Anova to test for equal 
means in question 1; Pearson productHicment correlation for question 2; and 
multiple linear regression with secc^dary analyses for question 3 (p = .05). 

4. Findings 

There were no significant differences in the mean scores of males or 
females on each of the verbal problem groups. There were no significant 
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positive correlations aitong the three interest variables (outdoor, 
ocnixitational, car scientific) for the ♦vo sexes. There was no evidence of 
interaction, for males and females, between the problan setting groups and 
scientific interests in predicting verbal problem-solving adiievement. 

5. Interpretaticans 

In view of pr^ious research literature on itotivatiorir the author was 
surprised that there was no affirmative evidence for questions 2 and 3, and 
oonjected that "if interests served as motives r th^ tend to be weak as 
predictors of verbal problem solving. The author reconronds that (a) interest 
areas in which students have had more hands-on experience (e.g., sports^ auto 
mechanics^ music^ etc. ) be investigated; and (b) more valid instruments be 
constructed to measure student interests in order to determine the relationship 
betweoi interests anil verbal problem solving. 

Abstractor's Conroents 

IXnring the pre-1960 era^ motivation in the classroom v/as widely discussed 
by mary educators. This study dononstrates a need to re-examine sore of these 
older studies for possible iirplications today. The Natxc»al Advisory Ooramittee 
on Mathematics Education (NACCJMEr 1975) reoonirended "continued research. . .on 
variables associated with the development of attitudes and itotivation and the 
relaticaiship of these variables to achievement outcomes" (p. 144). An important 
aspect of motivation is the individual interest of students. 

A cursory review of 20 rec^tly published mathematics methods textbooks 
indicated that 70 percent of them urged prospective and in-service mathematics 
teachers to capitalize an the student's ind-^-ldual interest in an effort to 
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motivate that stuc3ent to higher mathematics achievement. Yet, the empirical 
evidence su-jporting this idea in school mathematics is generally lacking. How 
great is tht relationship between the motivational interests of students and 
mathematics achievement? 

While the author is coitinended for this experiment which may lead to more 
discussion of the nature of student interests and mathematics achievement, his 
focus was on probleju solving. It would have been helpful if the author had 
described hew the pc^0.atiai and sairple were selected, and how the several tests 
were administered. It is noted that "care was exercised" in the construction of 
"equivalent** problems. What was involved in this process? Were there panel 
reviews and pilot testing? Sairple equivalent problems would be helpful to the 
reader. Ihe ^se of the Kuder General Interest Survey was questionable because 
(1) it was normed for ninth graders and above, (2) the interpretation of the 
scores for each category is different, ana (3) interest measures tell nothing 
directly about ability, especially to solve verbal problems, ihere was no 
indication of hew these statements were acccnmodated in the experiment. 

In conclusion, the contribution made by this study is acknowledged, but I 
have many reservations about the overall report. 

Abstractor's note 

While searching the research literature related to this topic, I found that 
the present article is one of several abstracts of a dissertation entitled: 
Cchen, Martin P. Interests and Its Relationship to Problem Solving 
Ability Among Secondary School Mathematics Students . Doctoral 
Dissertation, University of Texas, 1976. 
Ihe report was first published under joint authorship. 
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Cohen, Martin P. and Carry L. Ray. Interest and Its Relationship to Verbal 
Problem-Solving. International Journal of Mathematical Education in 
Science and Technology 9: (2): 207-212; Niay 1978, 
Ihe report by Cohen and Carty was abstracted in WE, vol. 11, Sunmer 1978, 
pp. 40-42, by Jeremy Kilpatrick. 

A secOTd report of the dissertation with a change of title was accepted for 
publication in School Science and Mathematics , and hence is being reviewed in 
IME. 

This proliferation is probably due to the "publish or perish" edict. 
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Dwigel, Richard F» and Hopkins, B. L. THE EFFECTS OF DIFFERENT-LENCSrai 
ASSiaWENTS CN CIASSRDCM DEPQRIMENr AND ACADEMIC PERPDEMANCE. Journal Of 
Educational Research 72; 303-309; July/August 1979. 

Abstract and ocnments prepared for I.M.E. by JOHN C. PEIERSON, Ohio State 
Uhiversit^. 

1. Purpose 

Ihe purpose of this study was to investigate the effects of 
different-length assignments on the ap p reciate behavior and academic 
performance of students during daily mathematics periods. 

2. Rationale 

Teadiers and researchers have long been interested in school children's 
deportment. Mary texts have offered suggestions for improving classroom conduct 
and researdtiers have tried reinforcenient contingencies applied by the teacher. 
Overworked teachers may be reluctant to enploy reinforcenient contingencies that 
require additicxial efforts from them. Assignment length is one variable that 
has been over-loc\ed as a potential controlling variable in the classroom. 
Forthermoref it is rarely held ccaistant v*ien measuring the effects of other 
independent variables on student behaviors. 

3. Research Design and Procedures 

Subjects consisted of 20 fourth-grade students and 21 sixth-grade students. 
Ihe fourth graders were from one school and the sixth graders from another. 
During the daily mathematics tariod, students were given 20 minutes frcm the 
time the teacher finished giving instructions to ooirp]ete the assignment. 
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Each teacher prepared a list of daily mathematics c^-signments with each 
assignment based upcxi each teacher's estimate of the * - number of problems 

the students co»ald ocnnplete in 20 minutes. Assignment^: ariea in length from 
six to 75 problems. Teachers were not informed of the purpose of the experiment 
until after its conclusion. 

C3bservers noted students' and teacher behavior for 20 minutes each day of 
the experiment. Teacher behavior was recorded at ten-second intervals during 
odd-numbered minutes and students' behavic*" at two-second intervals during even- 
numbered minutes* Students' seats were numbered consecutively and the first 
observation was of the student in seat 1, the second of the student in seat 2, 
and so forth. 

Students were scored en behavior (appropriate or not appropriate) and 
academic performance. Teacher behavior was categorized as either praise ^ 
reprimands, or neither praise nor reprimand. 

Three types of problem assignments were used: A assignments were equal to 
the assignment an the teacher assignment list; B assignments contained 1/2 the 
number of problems on the teacher assignment list; and C assignments were 1 1/2 
the teacher's estimates. Experimental conditions for Grade 4 were A-B-A-B and 
for Grade 6 were A-C-A-B-A. 

4. Findings 

Grade 4. During the A assignments student behavior was appropriate 86.5% 
of the time, v*iile during the B assignments it was ^>propriate 72% of the time^ 
Students conpleted 69.6% of the work during the A assignments and 93.7% during 
the B assignments. Ihere was no difference in the percentage of correct 
problems. 
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^:ade_6. Student behavior was appropriate 84% of the time during the A 
assignments, 77.3% during the B assignments, and 87.9% during the C assignments. 
Students conpleted 94.5% of their work during A assignments, 91.9% during B 
assignments, and 84.8% during C assignments. Ihe percentage of correct problems 
was 78.9, 66.2 and 72.5 during the A, B, and C assignments, respectively. 

Teacher Behavior. "Praises '-d reprimands occurred at very low frequencies 
under all conditions and did not vary systematically" (p. 305). 

5. Interpretations 

Assignment length is an easily manipulated classroom variable and can 
affect appropriate student behavior ai>d academic performance. "While the 
percent of problems coipleted <3ecreased when longer assignments were given, the 
mean number of problems corpleted actually increased" (p. 305). Also, an 
increase in assignment length increased the mean number of problens worked 
correctly. 



Abstractor's Comments 

•Hie problem raised by this study is a good one. A variable easily within a 
classroom teacher's control was manipulated. Often research results are too 
difficult for teadiers to inplement. 

The researchers could be questioned in their use of just two teachers— one 
each at the fourth- and sixth-grade levels. This made it impossible to 
eliminate the teacher's influence on the activity. The use of several teachers 
at the same grade level would reduce one teacher's influence and help insure 
more reliable results. The use of just one teacher causes one to question the 
validity of the study. 
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The fact that the teachers were not informed of the purposes of the 
experiment untU it was concluded may have kept sore data fran being influenced. 
However, the varying assignment lengths and the fact that at the conclusion of 
each 20-minute honework period the teacher gave the mathematics papers to the 
observer for grading should have signaled that the study was at least of these 
two variables. Again, the use of several teachers and of different designs might 
have edtered the results. 

•Hie narrative does not always support the findings, ihe authors reported 
that teachers' "praises and reprimands occurred at very low frequencies under 
all conditions and did not vary systematically" (p. 305). Table 2 seems to 
si^jport these claims at the sixth-grade level but does not at the fourth-grade 
level. 
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Thble 2 

Firequerxy of Praises and Reprimands 
by Experimental Condition 

• 

Gkrade 6 Conditions 

A C A B A 

^raises 0 1 o p o 

Reprimands 3 0 10 0 

Qrade 4 Conditions 

A B A B 

ffaises 5 0 0 0 

R^imands 11 13 6 10 

Not only did reprimands occur at least 6 times more than praise under both A 
assignments, but they outnumbered praises by at least 10 on the B assignments. 
This seems to be very interesting. The feequency of reprimands to praises 
doubled t«*jen the assignments were reduced in half. Again, one can only point to 
the influence of this one fcurth-grade teacher. Does this teacher normally 
reprimand students as frequently as this table would lead one to assume? 
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Does this teacher's students normally receive no praise? How does this compare 
with other fourth-grade teachers? How does it conpare with this teacher's 
behavior when mathematics is not being taught? 

Ihis stu<^ attempted to look at a variable that could be manipulated by a 
teacher. The study had a good intent but was not designed so as to control for 
teacher and classroan variables, unless it is replicated in more cleissrooitB cind 
with more teachers, it has raised more questions than it attenpted to answer. 
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Earner, Edward T.; Evertson, Carolyn M.; and Brophy, Jere E. STABILITY OF TEACHER 
EPFBCIS IN JUNIOR HIGH CIASSROOMS. American Educational Research Journal 16: 
71-75; Winter 1979. 



Abstract and oottments prepared for I.M.E. by JEREMY KILPATRICK, University of 
Georgia. 

1. Purpose 

To exandne the stability of mathematics cind English teachers' effects on 
pupils' achievement and attitudes by corrparing the adjusted performance of two 
classes taught by the same teacher during the same year. 

2. Rationale 

Investigations of t•=^aching effectiveness have assumed stability in a 
teacher's effects on pupils' learning, but orjy a limited number of studies (the 
authors cite five) have examined this stability. Ihe data for the study were 
"obtained as part of an investigation of correlates of effective teaching" (p. 
71). 

3. Research Design and Procedures 

Hie saitple consisted of two classes fron each of 29 mathematics teachers 
and 39 English teachers in nine junior high schools, ^^jparently, these were 
almost all of the mathematics and English teachers in the nine schools, but the 
criteria for selecting the schools cmd the pair of classes were not reported. 
Ihe pupils were in the seventh or eighth grade. Tbtals of 1,326 and 1,664 
pupils took specially constructed tests in mathematics or English, respectively. 



ERIC 



3^ 

in early May* The coefficient reliabilities of the two tests were .97 and .98^ 
respectively. Ohe pupils also took a 9-it€iT> Student Rating of Teachers 
instrument to assess their attitudes tcx^^arr '-^xeir teachers. Scores on relevant 
subtests fron school records of the previous year's administration of the 
California Achievement Tfest (CAT) were used to control statistically for initial 
differences in pupils^ knowledge and ability in each subject. 

Class ineans calculated cxi all pupils having oonplete data were used in the 
analyses. (Correlations between class mean CAT scores and class mean 
achievement scores for data with missing ci)servatic^ and for oonplete data 
differed by less than .01 in both mathematics and English.) For each class ^ an 
adjusted achievement score was calculated by removing that part of its mean 
achievement score predicted by its mean CAT score feom a regression equation 
based on class means. 

4. Findings 

mtraclass correlation coefficients estimating the stability of using a 
single class mean to estimate a teacher's effect were .37 (p <^ •021) for 
adjusted achievement in mathematics and .05 (£ £ ^366) for adjusted achievement 
in English. Ihe coefficients for attitude toward the teacher were .44 (p j< 
•007) and .82 (£ £ .001)^ respectively. Intraclass oorrelatiai coefficients 
estimating the stability of using the average of the two classes' scores to 
estimate the teacher's effect were also reported and were correspondingly 
higher. 

To assess vrtiether some of the instability resulted from teaching very 
different classes r the analysis was repeated after removing from the sanple 
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teachers v4K>se two classes had mean CAT scores that differed hy 40 or irore 
points and teachers who had classes with fewer than 10 pupils with coirplete 
data* The reduced sairple oaisisted of 24 pairs of mathematics classes and 26 
pairs of English teachers. The resulting intraclass correlation coefficients 
correspc»ding to those reported above were .57 (p£ .002) for adjusted 
achievement in mathematics^ „29 (£ £ .068) for adjusted achievenent in English, 
.57 {p< .001) for attitude ^ard one's mathematics teadier, and .83 (££ .001) 
for attitude toward cxie's English teacher. 

To assess the maximum potential effect of a teacher , ignoring differences 
betweei classes r mean CAT scores and liiean achievement scores were calculated on 
halves of each class. For each half class, an adjusted achievement score was 
calculated from a regression equation based on split-half class means. 
Stqpped-up Spearman-^o/n reliability estimates of the adjusted iteans for each 
class were .80 for mathematics and .55 for English. 

5. Interpretations 

Pupils' attitudes in this study were more stable than they were in an 
earlier stud^ of elementary classrooms by Good and Gtouws^ possibly owing to the 
older pupils' better ability to describe their attitudes accurately ^ but 
possibly also cwing to differences in instruments, sanples, and ir^-thods. Uie 
stabilities of teachers^ effects on achievement (adjusted for initial 
differences between classes) in mathenatics, but not in English, were "high 
enough to support process -outcome research to identify ooirelates of student 
achievement" {p. 74). In both subject fields^ such stabilities were greater 
when account was taken of initial differences in ability between classes. 
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Abstractor's Coranents 
When researchers lack the power to assign pupils randomly to classes and 
teadiers (as they JLmost always do)^ they need to be aware of extraneous factors 
^rfiose effects on achievement may not be removed by statistical techniques. 
Elnmer^ Evertson, and Brof^ noted that their sairple was relatively free of 
'volunteer effects" in observir^ that "nearly all eligible teachers participated 
in the study" (p. 72). But they did not discuss possible biasing effects that 
arise when birds of a feather flodc together in the sane schools and into 
similar classes, lb the extent that the CAT failed to capture these similarities 
between two classes assigned to the saite teacher ^ the mean adjusted achievement 
scores may be alike for reasons that have nothing to do with the teacher. The 
authors did not indicate what made a teacher eligible for inclusiai in the 
sanpie^ how the teacher's two classes were chosen, or vAiether there was any 
tendency for the adjusted means of classes in the same scb-)ol to cluster 
together. 

The authors offered no explanaticxi for the difference in results between 
mathematics arrf English. Assuming roughly equal numbers of mathematics and 
English teachers in the nine schools , one can speculate that the larger number 
of English teachers in the original sanple (39 versus 29 mathematics teachers) 
arx3 the larger number of English teachers vAiose two classes differed by more 
than 40 points in mean CAT score (10 versus 5 mathematics teachers) are 
indicative of greater homogeneity in the teaching assignments of the mathematics 
teachers. It may also be that the achievement test or the CAT was better 
s'oited to the district's r-.thQnatics cuinriculum than to its English curriculum. 

One should note that in this study attitudes were measured <aily once and 
with a rating instrument of unknown quality. Ihe results shewed an "effect" by 
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teadiers only in the sense that two classes taught by the same teacher tended to 
give that teadier similar ratings. Here the puzzle is the greater similarity 
between classes in rating English teachers than in rating mathonatics teachers. 
The authors offered no conjectures on this matter either. Are there more 
Jekyll-and-'Hyde mathematics teachers than English teachers? 

A final observatiOT is that seventh and eighth grade were treated alike in 
this study^ viiich means that the CAT was taken as equally afprcpriate for 
assessing "entering knowledge and ability" at the beginning of eadi year, and 
the mathematics achievement test was taken as ^propriate for assessing v^at was 
taught that year. Although the seventh- and eighth-grade mathematics curricula 
are quite similar in most schools I have seen, they are not the same, and the 
same test cannot be valid for both grades. 
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Giesbrec±itf Bawin. HIS! SCHOOL STOIXJTrS' ACHIEVEMEMr OF SET^CTED MAIHEMATICAL 
COMPEIENCIES. School Science and Mathematics 80: 277-286; April 1980. 

Abstract and coment^ p: epared for I.M.E. by PEQGy A. HOUSE^ University of 
Minnesota* 

1. Purpose 

Tb measure Saskatchewan high school students' achievement of selected 
mathematical conpetencies. 

2. Rationale 

The National Assessment of Educational Progress (NAEP) periodically 
measures mar-hem.* tics achievement by pupils in the United States* No similar 
jjrogram exists in Canada^ and information about the mathematical connpetencies of 
students in Saskatchewan was desired. 

3* Rssearch Design and Procedures 

The cocrpetencies selected for the study were the 48 "mathematical 
oonpetencies and skills essential for enlightened citizens" published by the 
NCm in 1972. Oiese were assessed using the Beckmann-Beal Test^ based on the 
NCTM corpetencies^ and the VR + NA subtest of the Differential Aptitude Battery. 
Subjects were 3^295 pupils enrolled in 161 high schools in Saskatchewan / 
approximately 5 percent of the total enrollment in each of grades 9 through 12. 
Numbers of participants per grade ranged fron 765 to 858. Ihis stratified 
random sanple was drawn to represent four different mathematics programs 
(algebra-geometry [trigonometry] ^ algebra^ alternate mathematics ^ general 
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mathematics); three cate^ries of school enrollment (large, 157; medium, 88 
< N ^ 156; small, N ^ 87); and two sexes* Testing took place between May 15 and 
June 15, 1976* 

Means and stanc3ard deviations of scores on the Beckmann-Beal Tfest are 
reported by program, school size, sex, and grade* Mean scores on the ten 
ocxipetency areas which ccrprise the test also are reported fcr each grade* 
Qie-way analysis of oovariance was enplpyed to examine achievement of total 
ooirpetencies across grade levels and across programs at the ninth-grade level. 
TVo-si^ay analyses of oovariance were used to study the effects of program, school 
size, and sex across grade levels. In all analyses, intelligence was the 
oovariate. 

4. Findings 

Ihe investigator reported the following findings: 

1. Itotal test scores increased each year from 43.3 percent in Grade 9 to 
64.7 percent in Grade 12. 

2. In all grades, the lowest scores were in the areas of probability and 
statistics, geometry, and business and consumer mathematics. 

3. In all grades, the highest scores were in mathematical reasoning. 

4. The mean connpetency total score, adjusted for intelligence, was 
examined and the following exclusions were reported: 

a. as in Grade 9 scored significantly lower {p < .05) than Ss in 
Grades 10, 11 or 12. 

b. & in Grade 10 scored significantly lower (p < .05) than & in 
Grade 12. 
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Scores of ninth-grade Ss in the algebra program were not 
significantly different fron those of ninth graders in general 
natheRBtics. 

d. For Grades 10^ llr and 12^ Ss enrolled in algefara-gecroetry 
(trigonometry) scared higher (p < •OS) than Ss enrolled in any of 
the algebrar alternate mathematics ^ or general mathematics 
programs « 

e. In Grades 10 ^ llr and 12, Ss in alg^ra also scored significantly 
higher (p < ,05) than Ss in general mathematics. 

f • Scores of & v*o attend large schools were 

significantly different (p < .05) from those of Ss who attend small 

or medium-size schools, 
g* Males scored significantly higher (p < ,05) 

than females. 

5. Interpretations 

The mathematics curriculum of Saskatchewan high schools should be examined 
critically and revised as necessary to assure a greater enophasis cmi the 
acquisition of those skills prerequisite to satisfactory participatiCTi in 
contemporary society. 

Abstractor's Comments 
Hhe findings in this study will surprise no one: boys scored higher than 
girls, algebra students scored higher than general mathanatics students, twelfth 
graders scored higher than ninth graders, etc. This is the kind of information 
useful to provincial and local school officials whidi indicate.; that during four 
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years in the school system pupils do learn matheamatics although certain areas of 
the curriculim appear weaker than others. It is data useful to local curriculum 
planners and classroom teachers, although even for them it does not provide 
information on instructional methods whidi are effective in achieving the 
desired goals. BeyOTd that/ the findings are not generalizable to other 
populations and so they are of questionable value to other researchers or 
planners. Iheir usefulness even at the local level is further limited by the 
four-year time lapse between the study and its publication. Ttiis latter problem, 
however, is more likely tlie responsibility of the journal in vAiich the study was 
reported than of the author. 

One section of the report which is anbiguous concerns the effect of school 
size. The author reports significant differences between lar/e schools and 
either small or medium-size schools, but he does not clarify the direction of 
the difference. Elsev^ere the data indicate that ninth-grade students in large 
schools scored higher than the other groups, viiile for the remaining grades the 
difference is in the opposite direction. 
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McLecad, Douglas B. and Adams, Vema M. APPirUEE-TREMMENT lOTERACnON IN 
MftHHEMATICS INSTRDCTiai USINS EXPOSTORy AND DISOOVERir METHODS. Journal for 
Research in Mathematics Education 11: 225-234; May 1980. 

Abstract and ooninents prepared for I.M.E. by E. GLENADINE GIBB, The University 
of Texas at Austin. 

1. Purpose 

•Hie purpose of this study was to search for ^^itude Treatment Interaction 
(ATI) between two aptitude variables (field independence and general reasoning) 
and two treatments (discovery and expository) that differed in both level of 
guidance and in use of an inductive or deductive sequence of instruction. Oie 
treatment (discovery) provided a ndnimal level of guidance and used an inductive 
sequence; the second treatment (expository) provided maximal guidance with a 
deductive sequence of instruction. 

The researchers predicted that field independent students would do best in 
the discovery treatment and the students who scored well on tests of general 
reasoning would do best in the expository treatment, 

2. Rationale 

Cronbach and Snow have suggested that a test of general reasoning might be 
a measure of crystallized ability and therefore could be expected to correspofid 
to deductive instruction. Based on theories of the cognitive style variable, 
field independence, treatments providing minimal structure and guidance should 
be appropriate for field independent students. Some studies have supported this 
theoretical position. Other studies have not produced significant interactions. 
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Also several studies have reported aptitude-treatment interaction between 
general reasoning and the use of inductive and deductive treatnents. in 
research in mathenatics education^ ATI studies have found that two ^titude 
variables-^general reasoning and field independence—have produced significant 
interaction with two dimensions of discovery learning — level of guidance and 
intuitive instruction* 

3. Research Design and Procedures 

Sixty students (87 percent wornen) from three sections of a mathematics 
course for prospective elennentary teachers participated in the study. All 
classes met in afternoons for 75 minutes on two days each week. 

Instructional units . TWo instructia-ial units were prepared (one for each 
treatment) on the topic of error in measurement/ including concepts of precision 
of measurements^ significant digits^ and their relationship to adding, 
subtracting, multiplying, and dividing approximate data. Ihe treatments 
differed only in the presentaticxi of the concepts. 

Treatments . Students were assigned randonly to treatment groups within 
each class. One day was provided for the instructional treatments. Instruction 
in the expository treatment followed a deductive sequence with definitions and 
rules, followed by exanples with maximal guidance including coirpleted sanple 
problens before individual practice using prc^lems easily worked without a 
calculator. Instructicai in the discovery treatment provided a brief 
introduction to the materials before encouraging students to work independently. 
An inductive sequence followed, with students working several exanples using a 
calculator to oonplete mDre difficult computations before generalizing and 
producing rules. Rules were provided, however, for students who did not 
discover them independently. 
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Measures > Field independence was measured by the Group Embedded Figures 
Test (GEFT) and a form of the Hidden Figures Test (BIFT). General reascxiing 
ability was measured by the Necessary Arithmetic Operations Test (MAO) . 
Intermediate achievement was measured by a 20-itein posttest on the concepts in 
the unitr administered two days after treatment. A subtest of 10 items was used 
to measure retention four weeks after the administration of the posttest. The 
KRr-20 reliability coefficient ranged from 0.61 on the posttest to 0.82 on the 
NAO. 

4. Findings 

Conplete data were obtained for 24 students in the expository group and 23 
students in the discovery group. Although scores ranged widely within 
instructional treatment groups ^ there were no great differences between groups- 
Also there were strong correlations between the NAG test and the two measures of 
field independence (GEPT and HFT). Using multiple regression techniques to 
analyze the data for interaction^ only the interaction of NAG and treatment was 
significant. Students with NAG scores of 17 or more did better in the 
e^qpository group, as predicted. Students who scored less than 13 achieved more 
in the discovery group. 

5. Int e rpretations 

Hhe researchers concluded that it seems likely that sequence differences in 
treatments may be related to fixed rather than flexible sequences of information 
processing. Not finding the expected ATI with field independence was attributed 
to the need to provide wore guidance for the discovery treatment in the 
administration of this treatment. 
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Since the interac±ion cxxwrred only on the retention test, the researchers 
conjectured that it may be that differences in information processing are only 
inportant v*ien they involve retrieval from Icxig-term manory. Uiey also 
adcncwledged that the treatments were relatively brief and a longer period of 
instruction might produce more powerful interactions. 

Abstractor's Qannents 
As one who has studied clinical processes in teaching mathematics, this 
reviewer has become acutely sensitive to the need to adapt instruction to the 
cognitive style of the individual learner. Mathematics learning certainly 
involves a coiplex relationship of treatment, student cognitive functioning and 
achievement. 

seems apparent that vrfiatever cognitive abilities are 
neeacd toe the Group Ennbedded Figures Test and the Hidden Figures Test were not 
those used in the treatment labeled "discovery." This treatment, as described, 
is difficult to analyze for the cognitive abilities expected to be used. 
Without benefit of the full description of the treatment, the sequence of 
experiences, coipounded with the use of numbers for which a, calculates: was 
needed, seem questionable for enabling the learner to abstract commonalities 
fran the experiences and thus make the expected generalizations. In fact, it 
was acknowledged that the rules were given to some of the students. 
Furthermore, it seems that much was expected in a short period of time to attain 
the expectations of the treatment. For sane students, the treatment was not 
experienced, since they were given the rules. Certainly it is difficult to 
attain further knowledge with respect to the aptitude of field independence from 
this study. 
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Ito develop a theory or theories of aptitude treatment interaction, it seens 
necessary not only to identify interactions but also to understand those 
interactions in relation to the treatments from which they were produced. By so 
doing, ATI research in mathematics education can provide much guidance in 
effecting optimal learning of mathematics in the classroom. 
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Rc»ishausen, Nina L. 'HiE EFFECT CM MMHEMATICS ACHIEVIMEWr OF PR3GRAMED TUTORING 
AS A MEIHOD OF DlDIVIDUALIZEDr QIE-TCKHE INSTRtX^^ON. Journal of Experiirental 
Education 47: 268-276; Summer 1979. 

Abstract and oonments rrepared for I.M.E, by MARY MC3Wia>IERir LINDQUIST, JJaticml 
Cbllege of Education. 

1. Pu rpose 

There were two purposes to the series of three field studies reported in 
this article: (1) to evaluate the effectiveness of the first-grade Prograined 
Math Tutorial (PMT) materials with first graders, and (2) to evaluate the 
effectiveness of the first-grade FMT materials with kindergarten children. 

2. Rationalo 

The Programmed Math Tutorial materials were developed in cycles. These 
studies were part of the evaluation of a revised version of the first-grade 
materials. In conducting this evaluation, six assunptions were made based on 
eleven earlier studies of programed tutoring (1,2): 

- Programed tutoring should be used as a suf^lanent to the classroom 

mathCTiatics instruction. 

- One session daily is about as effective as two sessions daily; due 

to the cost, only one daily session is given. 
The optimum length of the tutoring session is 15 minutes. 

- Replacement of a tutor during the school year has no effect on the 

children's achievement. There is rarely more than one replacement 
of a tutor duripg the year in most schools. 
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- Every success is rewarded (100% positive reinforcement). 
Ihe effectiveness of programed tutoring is due to the tutoring 
strategies rather than one-to-one instruction or additional instruc- 
tion tiine. (p. 269) 
In addition, an earlier study had revealed that sane of the first-grade PMT 
materials were suitable for kindergarten children. Thus, one of the field 
studies reported here examined the effectiveness of first-grade materials with 
kindergarteners . 

3. Research Design and Procedures 

Although there were three field studies , the research design and procedures 
for eadi were similar. In each case^ a pretest was administered, the students 
were selected ty a random sanple or by a stratified random saixple for the 
tutored and control groups, a treatment of tutoring that lasted approximately 
one school year was administered, and posttest measures were taken. 

Hhe experimental treatment consisted of daily tutoring (1 to 15 minutes) as 
a supplement to the regul-ir mathematics class. All treatment groups were 
tutored with the first-grade FMT materials. OSiese are detailed, programed 
materials for the tutor, v4io guides the tutoree through development of typical 
first-grade concepts. More en^^iasis is placed on concept development than or* 
skill development. The cait*:ol group received the instruction in the regular 
class, with no extra instn:ctian iior ^atoring. 

The sanple for the first field test was drawn from first graders in a large 
midwestem city with a distinct inner-city area. The pretest given was the 
Metropolitan Readiness Test. From a stratified sanpling procedure, 140 pupils 
were assigijed to the tutored grotp and 85 pupils to the untutored group. The 
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posttest consisted of the inathenatics subtests (4A, Cbncepts; 4B, Skills) of the 
Metrc^litan Achievement Test. Because the mean pretest scores favored the 
control group, a oovariance design was used with th^ pretest as a covariate. 

Ihe sanple for the second field test was drawn frcm first graders in a West 
Coast city district with no distinct inner-^ity. The pretei^t was the uumbers 
subtest of the Metrc^litan Readiness Test. Sanple size was 140 for the tutored 
group and 78 for the control group. The posttest measures were the Primary 
School Mathematics Criterion Test and the mathematics subtests of the 
Metrqpolitan Tests , Primary I. There was no difference found between the 
tutored and control groups; thus, each test and subtest was analyzed by means of 
a two- tailed t-test. 

rChe sanple for the third :.xeid ^.^u^/ was drawn from the kindergartens in 
the same school system as in the ^^^ecorr field study. The numbers subtest of the 
Metrc^litan Readiness Test v^as used as a pretest. There were 32 students in 
each of the two groups. Zhe posttest n^easur^ consisted of the mathematics 
subtests of the Metropolitan Achievement Tests ^ Primer r and the Primary School 
Mathematics Criterion Test. Ti*ie tests were analyzed by means of a two-tailed 
t-test. 

« 

4. Findings 

In each field study, the mean score obtained by the tutored group exceeded 
the mean score obtained by the control group^ and the differences were 
statistically significant in five of six cases at the .10 level or .01 level. 
(The six cases are twD measures for each study.) The second measure for the 
first field study was derived from the original iiieasure by taking a subset of 
items relevant to FMT. The results of the two measures did not appear to be 
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noticeably different. In each field study the subtest scores were analyzed 
separately. In each case, the mean score obtained by the tutored grotp exceeded 
that obtained by the untutored group. The differences in mean scores on the 
concepts subtests were statistically significant (p < .001 to p < .05). ihe 
differences in mean scores on the conputational skills subtest were 
statistically significant only for the kindergarten sample and on one measure in 
the second field study. 

Ottier data were collected as to length and number of tutoring sessions and 
the characteristics of the tutors. 

5. Interpretations 

Ihe use of the PMT as a supplement to regular classroan instruction seems 
to be more effective than regular classroom instruction alone in helping the 
first-grade children learn mathematics concepts. JJ^parently, tj-je combinaticn is 
not particularly more effective in Jielping the first graders learn oonputational 
skills, since only om c' the four differences is statistically sign-ficant. 
Perh^s classroom teachers devote more time to teaching first graders 
computational skills than mathematics concepts, or their instruction may be more 
effective for oonputational skills than for mathematics concepts, (p. 274) 
Ohe results of the kindergarten study seem to iirply that kindergarten 
ciiildren can learn first-grade mathematics when the PMT is used as a supplement 
to regular classroan instruction. "Further, one year of programed tutoring as a 
supplement to regular kindergarten instruction is equivalent (in terms of 
achievement test scores) to one year of regular classroom instruction for first 
graders, nearly all of v^cm were in kindergarten the previous year" (p. 274). 
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Abstractor's Comments 
Ihe author states in closing: "Uie accumulation of results from various 
cities, various grade levels, and various subject matters over a period of years 
might serve to reassure those who continue to doubt the effectiveness of PUT'' 
(p. 275)* While this is a reasonable statement and the present studies also 
indicate the effectiveness of the materials, there is still room to doubt or, at 
least, to question. 

Uiere was not much difference in skill achievement between the tutored and 
ccxitrol groups. The author reasons that this may be due to effective 
instruction of skills in the classroom. Does this not suggest that with more 
effective instruction in the classroom, the same may be true of concepts, and, 
hence, little would be gained by the additional tutoring? Although one of the 
assumptions disiAisses the possibility that any difference could be due solely to 
the additional time, it does not dismiss the possibility that v^en additional 
time is ^^ent well, it will make a difference, it seems that this is the 
questicxi that needs the most careful scrutiny — vs*iat makes time spent well? 

The oonr^i^ison between the kindergarten and first grade seemed a little 
strong. One mast consider that the kindergarten sairple included all levels, 
v*iile the first graders were ones that a pretest indicated a need for tutoring. 
The study with the kindergarten children certainly cpens questions as to 
placement of topics and methods of effective instruction as raised by the 
author. Ihese questions are the ones that need to continue to be investigated. 

R-ferences 
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Souviney, Randall J. COGNITIVE CXMPETENCE AND MATHEMATICAL DEVELOPMENT. 
Jcxirnal for Research in Mathematics Education 11: 215-224; May 1980. 

Abstract and coirments prepared for I.M.E. by MARTIN L. JOHNSON, University of 
Maryland. 

1. Purpose 

Tb assess v^ich cognitive conpetencies (.logical classification, seriation, 
number oonservation, class inclusion, transitivity, area conservation) 
contributed most in accounting for variance in achievement on tests of whole 
number concepts, addition, subtraction, multiplication and division, and 
fractional parts of a viiole. 

2. Rationale 

Piaget's Developmental Theory suggests that strong relationships exist 
between certain cognitive conpetencies and performance on number tasks. 
Bipirical studies by Gonchar, Dodwell, Howlett, and Gelman have tended to 
support Piaget's theory, but v^ich cOTpetencies are specifically related to a 
number task has not been determined. The determinatic^ of number prerequisites 
or conpetencies v^ich develop simultaneously is inportant to curriculum planners 
and to irathematics educators. 

3. Research Design and Procedures 

Three schools were selected for this study, one representing each of three 
major ethnic groups: Anglo, Black, and Mexican-American. Within each school;, 
ten students were randomly selected from kindergarten, first grade, and third 
grade, resulting in a sairple of 90 students. 
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In an atteirpt to control for cultural differences^ cill interviewing and 
testing were administered in the subject's dominant language • 

Four criteria-referenced skills tests were developed for Logical 
Classification (LCC)^ Seriation (SC), Conservation of Number (CNC), Class 
Inclusion (CIC), Ttansitivity {TC) , and Cbnservation of Area (CAC). Each test 
was oonprised of ten iteiis^ ordered in terns of complexity. 

Kindergarten subjects received three cognitive assessment instruments {ICC, 
SC, CNC) and one achievement test (WNA). First- and third-grade children 
received two cognitive instruments and two achievement tests {CIC, CAC, PSA, 
FPh, and TC, CAC, MEA, FPA, respectively). 

Correlational analyses were performed on all data. 

4. Findings 

a. Logical classification^ seriation, and conservation of number accounted 
for 34.2 percent of the variance on WNA. 

b. No statistically significant correlation was found between CIC and 
ASA. 

c. A statistically significant correlaticn was found between transitivity 
ooiTpetence and multiplication/division achievement. 

d. A statistically significant correlaticxi was fojra between conservation 
of area oonpetence (CAC) and fractional parts-of-a-whole achievement 
for both the first- and third-grade levels. 

5* Interpretations 

In general^ "the results. . .were in agreement with the conclusions of 
previous research in the area and were generally predicted by Piagetian theories 
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regarding the development of mathematical concepts." The few statistically 
significant correlations provide evidence that further investigations in this 
area are warranted. 

Abstractor's Consents 
It is clear that much time was spent designing the seriation task used in 
the study, it cannot be determined from the report just what the other 
cognitive tasks consisted of. Neither is it clear v*iat constituted the "skiVs" 
tests. 

•mis study suffers from the same logical plan as others v*ich have 
attenpted to study this question; that is, the skill-level items are of such a 
nature that they do not require a particular level of knowledge on the 
cognitive tasks in order to solve them. Only 12 of 40 items attenpted to assess 
the student's understanding of the concepts being tested. 

The study does not provide any new information for curriculum developers or 
to the mathematics educaticai community at large. The issues being studied have 
been investigated by numerous researchers with basically the same results: no 
definitive direction for teachers or curriculum developers. Perhaps this is an 
indication that unless new paradigms are used, additional research on the 
question is fruitless. 
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Instruction. Journal of Experimental Education , v47 n4, 268-76, 
Summer 1979. ^ 

EJ 220 348 McLeod, Douglas B.; Ad. s, Verna M. The Interaction of 
Field Independence with Discovery Learning in Mathematics. 
Journal of Experimental Education , v48 al, 32-35, Fall 1979. 



EJ 221 715 O'Connor, Peter D. ; And Others. Effects of a Short-Term 

Intervention Resource-Room Program on Task Orientation and Achieve- 
ment. Journal of Special Education , vl3 n4, 375-85, Winter 1979. 

EJ 222 277 Sternberg, Robert J. The Development of Linear Syllogis- 
tic Reasoning. Journal of Experimental Child Psychology . v29 n2, 
340-5b, April 1980. 



EJ 222 299 Peck, Donald M. ; And Others. How Can You Tell? Elementary 
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School Journal > v80 n4, 178-84 » March 1980, 

EJ 222 430 Carpenter, Thomas P.; And Others. Results and Implications 
of the Second NAEP Mathematics Assessments: Elementary School. 
A ^.thmetlc Teacher , v27 n8, 10-12, 44, April 1980. 

EJ 222 447 Sherwood, Robert D. ; Gabel, Dorothy. Basic Science Skills 
for Prospective Elementary Teachers: Measuring and Predicting 
Success. Science Education , v64 n2, 195-201, April 1980. 

EJ 222 537 Larson, Carol Novillis. Locating Proper Fractions on Num- 
ber Lines: Effect of Length and Equivalence- School Science crd 
Mathematics . v80 n5, 432-28, May-June 19S0. 

EJ 222 635 Evertson, Carolyn N. ; And Others. Relationships between 

Classroom Behaviors and Student Outcomes in Junior High Mathematics 
and English Classes. American Educational Research Journal , vl7 
nl, 43-60, Spring 1980. 
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MATHEMATICS EDUCATION RESEARCH STUDIES REPORTED IN RESOURCES IN EDUCATION 

July - September 1980 



ED 183 29A Wolf. Willavene; Shigaki, Irene S, The Development of Class 
Logic In Children from Ages Four through Ten . 23p. MFOl/PCOl 
available from EDRS. 

ED 183 295 Schunk, Dale H. Self-Ef f Icacy in Achievement Behavior . 
17p* MFOl/PCOl available from EDRS. 

ED 183 366 Suydam, Marilyn N. and Weaver J. F. Research on Mathematics 
Education Reported in 1978 , 84p. MFOl available from EDRS. PC 
not available from EDRS. 

ED 183 370 Corsale, Kathleen and Gitomer, Drew. Knowledge Base Ef- 
fects In Children's Number Analogy Solutions . 13p. MFOl avail-* 
able from EDRS. PC not available from EDRS. 

ED 183 371 Chernen> Leslie. The Development of a Learning Laboratory 
at a Residential Treatment Center for Preadolescent Delinquents . 
331p. MFOI/PCIA available from EDRS. ^ 

ED 183 376 Cohen, Herbert G. The Scaling of Six Topological Groupings . 
12p* MFOl/PCOl available from EDRS. 

ED 183 378 Driscoll, Mark J. Elementary School Mathematics Annotated 
Bibliography . 127p. MF01/PC06 available from EDRS. 

ED 183 379 Leon, James A, Self -Instructional Training; A Resource 

Strategy for Arithmetic Deficits. Final Report . 3 Op. MFOl avail- 
able from EDRS. PC not available from EDRS. 

ED 183 380 Nlvette, James D, Project R 3 Mathematics Pro^i -:r, - SB-90 
Reading Program. Evaluation Summarx> 1977-1978 . 150p. MF01/PC06 
available from EDRS. 

ED 183 382 Kouba, Vicky L. and Moser, James M. Development and Vali- 
dation of Curriculum Units Related to Initial Sentence Writing . 
Parts 1 and 2. Technical Report No. 522 . 499p. MF02/PC20 avail- 
able from EDRS. 

ED 183 387 Stelner, H. G., Ed.; Christiansen, Bent, Ed. New Trends 
in Mathematics Teaching , Volume IV. 280p, Document not avail- 
able from EDRS. 

ED 183 388 Selected Supplemental Mathematics Exercises > National 

Assessment of Educational Progress > 199p. MF01/PC08 available 
from EDRS. 

ED 183 39 A Kruse, M. Ramona. A Comparative Study of the Effective- 
ness of Fonnal and Informal Teaching in Science, Math, and Social 
Studies . 76p. MF01/PC04 available from EDRS. 
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ED 183 415 McNicol, Shirley. E lementary School Mathematics in Canad a; 
The Nat ur e of Provincial Elementary Mathematics Curricula as Per - 
ceived by Ministries of Education / School and Teacher Personnel s 
97p. MFOl/PCO^* available from EDRS. 

ED 183 420 Krulik, Stephen, Ed.; Reys , Robert E.» Ed. Problem Solving 
In School Mathematics. National Council of Teachers of Mathematics 
1980 Yearbook , 241p. Document not available from EDRS. 

ED 183 567 Yen, Wendy M. The Extent, Causes, and Importance of Con- 
text Effects on Item Parameters for Two LatenL-Trait Models . 43p. 
MF01/PC02 available from EDRS. 

ED 183 587 Stewart, Bruce L. Teaching Logic in Grades 7-12: A Litera- 
ture Review. Critical Thinking Reports Number 1 . 41p. MF01/PC02 
available from EDRS. 

ED 184 128 Robertson, Gladene. A Comparison of Meaningful and Nonmean - 
ingful Content in Computer-Assisted Spelling Programs. S.S.T.A . 
Research Centre Report No. 51 . 22p. MFOl/PCOl available from 
EDRS. 

ED 184 565 Sustik, Joan M. ; Brown, Bobby R. Interaction Between Con - 
ce^^tual Level and Training Method in Computer Based Problem Solv- 
ing - 21p. MFOl/PCOl available from EDRS. 

ED 184 699 Lawton, Joseph T. ; Ershler, Joan. Effects of Formal and In- 
formal Preschool Programs on Logical Concept Learning and Develop- 
ment; An Interim Report . 17p. MFOl/PCOl available from EDRS. 

ED 184 809 Higgins, Jon L. , Comp.; And Others. Assessing Mathematical 
Achievement . 95p* MF0L/PC4 available from EDRS. 

ED 184 810 Stodolsky, ^ isan S. Ecological Features of Fifth-Grade 

Math and Social ijj. es Classes and Their Relation to Student In- 
volvement . 23: MFCl/PCOl available from EDRS. 

ED 184 835 Steffe, Leslie P., Ed.; And Others. Soviet Studies in the 

Psychology of Learning and Teaching Mathematics, Volume VII: Chil- 
dren's Capacity for Learning Mathematics ^ 276p. MF01/PC12 avail- 
able from EDRS. 

ED 184 836 Steffe, Leslie P., Ed.; And Others. Soviet Studies the 
Psychology of Learning and Teaching Mathematics, Volume VIII : 
Methods of Teaching Mathematics . 290p. MF01/PC12 available from 
EDRS. 

ED 134 837 Clarkson, Sandra P., Ed.; And Others. Soviet Studies in 
the Psychology of Learning and Teaching Mathematics, Volume IX : 
P roblem-Solving Processes of Mentally Retarded Children . 184p. 
MFUi/?C08 available from EDRS. 
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ED 184 838 Clarksont Sandra P.» Ed.; And Others. Soviet Stadtes In 
thm Psychology of Learning and Teaching Mathemntlcs, Volum e X; 
Teaching Mathemacics to Mentally Retarded Children . 239p. MFOl/ 
PCIO available froic EDRS. 

ED 184 839 Kantowski, Mary Grace* Ed.; And Others. Soviet Studies In 
the Psychology of Learning and Teaching Mathematics, Volume XI : 
Analysis and Synthesis as Problem-Solving Methods . 186p . MFOl/ 
PC08 available from EDRS. 

ED 184 840 Wilson, James W. , Ed,; And Others. Soviet Studies In the 
Psychology of Learning and Teaching Mathematics » Volume XII : 
Problems of Instruction . 185p. MF01/PC08 available from EDRS. 

ED 184 841 Wilson, James W. , Ed.; And Others. Soviet Studies in the 
Psychology of Learning and Teaching Mathematics, Volume XIII : 
Analyses of Reasoning Processes . 244p. HFOI/PCIO available 
from EDRS. 

ED 184 842 Hoot en, Joseph R., Ed. And Others. Soviet Studies In the 
Psychology of Learning and Teaching Mathematics, Volume XIV : 
Teaching Arithmetic in tne Elementary School . 214p. MF01/PC09 
available from EDRS. 

ED 184 853 Use or ringer Calculation in the Elementary Classroom . 
25p. MFOl/PCOl available from EDRS. 

ED 184 871 Johnson, Willis N. Regional Impact in Metric Education 
- A Multidlsclpllnary Approach to Metrics. Final Report . 3 Op. 
MF01/PC02 available from EDRS. 

ED 184 872 Some Important Factors Predicting Mathematics Achievement 
Gain (1977-1978), Grades One-Six. Evaluation System Mini-Report 
Five . 12p. MFOl/PCOl available from EDRS. 

ED 184 876 Reinauer, Charles D. An Investigation of Selected Intel - 
lective and Non-Intellective Variable.^ and Their Use in Predict- 
ing Success in Two Instructional Formats of a College Algebra 
Course . 12p. MFOl/PCOl available from EDRS. 

ED 184 878 Armstrong, Jane M. Achievement and Participation of Women 
in Mathematics: An Overviev. Report of a Tvo-Year Study . 41p. 
MF01/PC02 available from EDRS. 

ED 184 880 Moser, James M. A Longitudinal Study of the Effect of Num- 
ber Size and Presence of Manipulative Materials on Children's Pro- 
cesses in Solving Addition and Subtraction Verbal Problems . 41p. 
MF01/PC02 available from EDRS. 

ED 184 881 Wepner, Gabriella. Improving One Characteristic of Formal 
Operations in Adult Remedial Students Through a Piagetian Oriented 
Instructional Unit on Percent. 16p. MFOl/PCOl available from EbRS. 
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ED 184 882 Dccdy, William J. The Differentiation of Spatial and An- 
alytic Ability . 13p, MFOl/PCOl available from EDRS. 

ED 184 883 Lewis, Clayton. Kinds of Knowledge in Algebra , 19p. 
MFOl available from EDRS. PC not available from EDRS. 

ED 184 88A Carpenter, Thomas P. The Effect of Instruction on First- 
Grade Children's Initial Solution Proces^^s for Basic Addition 
and Subtraction Problems , 40p, 2IF01/PC02 available from EDRS, 

ED 184 885 Davis, Robert B, Alternative Uses ^ f Computers in Schools : 
Cognitive vs. Natural Language Statement 18p, ilFOl/PCOl avail- 
able from EDRS, 

ED 184 886 Davis, Robert B. Cognitive Models of Algebraic Thought , 
16p, MFOl/PCOl available from EDRS. 

ED 184 890 Lyons, Linda. The Relatrionship of j -ental Modeling , 

Parental Reinforcement, Academic and Career i nterests to the En - 
rollment of High School Females in Accelerated Mathematics Pro- 
grams , 12p. MFOl/PCOl available from EDRS, 

ED 184 891 Osborne, Alan R, ; And Others. PRiorities In School Mathe- 
matics. Final Report on Data from the PRISM Project and Appendices 
A and B , ~'32p. MF04/PC30 available from EDRS. 

ED 184 892 Osborne, Alan R. ; And Others, PRiorities In School Mathe- 
matics, Final Report on Data from the PRISM Project. Appendices 
C and D , l,128p, MF08/PC46 available from EDRS, 

ED 184 893 Suydam, Maril'/n N. , Ed,; Kasten, Margaret L. , Ed. Investi - 
gations iu Matiiematics Education, Vol, 13, No, 1 , 71p. MF01/PC03 
available from EDRS. 

ED 184 895 Moser, Jim; And Others. Mathematics Work Group, Wisconsin 
R&D Center, Interpretive Report Nos . 1 ^ > and Publications List , 
23p. MFOl/PCOl available from EDRS, 

ED 184 896 Goodstein, Madeline P.; Boelke, William W, A Pre-Chemistry 
Course on Proportional Calculations , 12p, MFOl/PCOl available 
from EDRS, 

ED 184 899 Kieran, Carolyn. Constructing Meaning for Non-Trivial Equa- 
tions . 18p, MFOl/PCOl available from EDRS. 

ED 184 900 Theall, Michael; And Others. Multiple Technologies ±o an 
Instructional Intervention Program to Assist in" Teaching Pre-Cal- 
culus and Calcalus Courses , 80p, MF01/PC04 available from EDRS. 

ED 184 901 Mandeville, Garrett K, Teaching Statistics Using SAS . 
33p. MF01/PC02 available from EDRS- 
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ED 185 060 Pilot Student Asses s, > ent Program Isu Y ear Progress Report 
1979 . 46p, MF01/PC02 available from EDRS." ' 

ED 185 083 Educational Assessment Progiam. Minimum Bar ',c Skills Tests . 
State Report 1978-1979 > 216p. MF01/PC09 available from EDRS. 

ED 185 166 Suydam, Marilyn N. What Do We Know About Teaching and Learn- 
ing in Urban Schools? Volume 11: Mathematics and the Urb^n Child : 
A Review of Research , 127p. MF01/PC06 available from EDRS. 

ED 185 707 Open-Space vs. Self-Contained Clascrooms: Dlf f erentations 
and Contributing Variables (1977-78). Grades One-Six. Evalup.tio n 
System Mini-Report Six . 12p. MFOl/PCOl available from EDRS. 

ED 186 027 Diem, Richard A. Results and Analysis of a Computer Assisted 
In-rr uctional Program in Basic Skills in a Detention Center . 13p. 
MFOl/iCOl available from EDRS. 

ED 186 233 Johnson, Willis N. Project: Metric Education Today - He n- 
derson County Schools, Henderson , Kentucky. Final Evaluation Re~ 
port , lip. MFOl/PCOl available from EDRS. 

ED 186 236 Noeltiug, Gerald. Constructivism as a Model for Coj^nitive 
Development and (Eventually) Learning (Orange Juice Experiement ) : 
The Development of Proportional Reasoning in the Child and Adoles- 
cent, 24p. MFOl/PCOl available from EDRS. 

ED 186 240 Matthews, Carolyn H. A Metric Education Program for Elemen- 
tary Students . 224p. MF01/PC09 available from EDRS. 

ED 186 243 Carry, L. Ray; And Others. Psychology of Equation Solving ; 
An Information Processing Study. Final Technical Report . 145p. 
MF01/PC06 available from EDRS. ~~ ~~ 

ED 186 255 Fennema, Elizabeth; And Others. Cognitive and Affective In- 
fluences on the Developments of Sex-Related Differences in Mathe- 
matics. Symposium , lllp. Jff01/PC05 available from EDRS. 

ED 186 258 Ogletree, Earl J., Ftlinger, Leonard. Should Hand-Held 
Calculators Be Used -^n the Exemenvary School: A Survey . 13p. 
MFOl/PCOl available EDRS. 

ED 186 259 Poage, Melvin; ..egener, Delano. Report on the Continuous 
Sequence in Basic Mathematics: A College Remedial Math Program ^ 
A Seven Year Study at Central Michigan University . 104p. MFOl/ 
FC05 available from EDRS. 

E.^ 186 263 Kansky, Bob; Olson, Melfried. Mathematical Preparation 

ver sus Career Aspirations: A Study of Wyoming's 1978 High School 
Seniors . 47p. MF01/PC02 available from EDRS. 

ED 186 266 Sudweeks, Richard R. ; And Others. Development of the Syra- 
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cuse Mathematics Anxiety Scale , lip. MFOl/PCOl available from 
EDRS. 

ED 186 271 Smith, Susan R, ; And Others. Validation of Three Instruc- 
tional Modes vith Conservers and Nonconservers of Length Using 
Linear Metric Measurement s 19p. MFOl/PCOl available from EDRS. 

ED 186 272 Chapline, Elaine B. Teacher Education and Mathematics : 
Program Development and Evaluation . 13p. MFOl/PCOl available 
from EDRS. 

ED 186 273 Suydam, Marilyn N. A Categorized Listing of Research on 

Mathematics Education^ 197A-1978 . 358p. MF01/PC15 available from 
EDRS. 

ED 186 279 Phillips, Donald. Mathematics Technical Report: Summary 
Volume . 158p. MF01/PC07 available from EDRS. 

ED 186 280 Ward, Barbara. Procedural Handbook: 1977-78 Mathematics 
Assessment . 74p. MF01/PC03 available from EDRS. 

ED 186 284 Mestre, Jose P. Some Factors Affecting the Technical Ed- 
ucation of College Age Hispanics . 12p. MFOl available from EDRS. 
PC not available from EDRS. 

ED 186 477 Self -Percept ions , Task Perceptions and Academic Choice : 
Origins and Change > Final Report . 149p. MF01/PC06 available 
from EDRS. 

ED 186 557 Lodato, Francis J. Community School District 20K, Math 

Success, Title I ~ 5071-91625, Final Evaluation Report, 1978-79 . 
8p. MFOl/PCOl available from EDRS. 




